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Abstract 
The first part of the paper deals with the reasons for traffic accidents involving PTW riders in the Republic of 
Slovenia, while the second part of the paper presents integral measures aimed at improving the traffic safety of 
PTW riders that have been systematically implemented in Slovenia. 
It presents in detail the legislative amendments related to PTW driving licence, preventive campaigns and jumbo 
advertisements, the introduction of new mandatory traffic signs denoting sections dangerous for PTW riders and 
of PTW rider-friendly safety fences at road sections where PTW riders account for a high percentage or are 
numerous. 
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1. Introduction 
Due to the 2006 European research report on powered two-wheelers (PTWs) riders’ traffic safety, Slovenia 
represents the highest risk for PTW riders in the European Union. In Republic of Slovenia, there has been the 
largest number of PTW riders’ deaths per billion travelled kilometers in 2006.  
Since then the traffic safety situation in the field of PTW riders in Slovenia has been improving. In the past 
five years the competent institutions have invested a lot of effort into improving the then-existing poor safety 
situation. Legislative amendments were introduced and changes made in the field of prevention, young driver 
education and road infrastructure. 
Riders of powered two-wheelers (PTWs) are one of the most vulnerable groups of road users. Risk of traffic 
accident fatalities for PTW riders is eighteen times higher than for the car drivers. Until 1996, PTW riders 
accounted for 9.5 % of all road accident fatalities in 2006, 6.200 PTW riders died in traffic accidents in the 
European Union (EU), what already represents 16 % of all road accident fatalities. On the other hand, PTW riders 
travelled only 2 % of total travelled kilometres [1]. 
There are 27 million mopeds and motorcycles with an engine of 50 cc or more registered in the countries of 
the EU [3]. Over the last five years a significant increase in the number of vehicles by 41 % was recorded, while 
in the last twenty years the number was doubled. Travelled kilometers of different types of road vehicles for the 
last decade in the EU countries show a disproportional increase of the number of kilometers travelled by PTWs 
for 49 %, while for the other types of vehicles the increase is only 15 % , which highlights the increasing use of 
motorcycles not only in urban but also in road traffic [2].  
According to the report [1] on "Road safety performance index" that ranked the safety of PTW riders in 
Europe, Slovenia "won" the first place: we have the largest number of PTW riders deaths per billion travelled km 
in 2006 (more than 350, while the EU average was 86), see Fig. 1. Another very concerning fact is that we have 
the highest ratio of death rate per billion km ridden by PTW riders to corresponding rate for car drivers in 2006 
[1] (more than 50, EU average 18!). Those two facts indicate that "PTW problem" in Slovenia needs to be 
discussed, well studied and carefully treated. 
2. Backgrounds and main issues of PTW safety in Slovenia 
Regarding the development of traffic safety or road accidents and its consequences, Slovenia is a rather 
unsteady country [4]. There are two main reasons proving this fact: 
 drastic change of number of road accidents and their consequences in the last ten years; 
 the so-called migration of road accidents with seriously injured and death casualties – considerable change in 
proportion regarding the individual traffic participants. 
2.1. Statistical results 
Statistical results for road accidents in Slovenia (in the period 1970–2010, see Fig. 2) showed that in the last 
forty-one years there has been 18.805 fatalities; the highest value of fatalities was in the year 1979 (735) and the 
lowest the year 2010 (138). While in the analysed period the number of fatalities – regarding different types of 
road participants – diminished and only the number of deaths of PTW riders remained "stable" throughout the 
period – with a significant increase in the last ten years (from year 2000 to 2010): the average number of fatalities 
of PTW riders in the period 1970–2000 was 20.3 per year, while in the period 2000–2010 nearly every year the 
number of deaths of PTW riders was higher than the average value. Moreover, at almost 50 % reduction of all 
fatalities (in road accidents) in the period 2002–2010 (see Fig. 3), the number of fatalities concerning PTW riders 
increased (index 100 for the year 2002) till year 2006. 
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Fig. 1. Power two-wheeler rider deaths per billion km in 2006 (Source: [1]) 
 
Fig. 2. Number of fatalities in road traffic in the period 1970 –2010 in Slovenia 
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Fig. 3. Number of all fatalities and PTW`s fatalities in the period 2002–2010, index value regarding year 2002 
Statistical data for PTW riders safety in year 2010 was completely different: PTW riders were equivalent to 
16.7 % of all fatalities in road accidents, they were in the third place after drivers and passengers of personal 
vehicles (18.84 % pedestrians, 15.94 % passengers, 32.61 % personal vehicle drivers, 11.59 % cyclists, 16.7 % 
PTW riders and 4.35 % other participants in road accidents). Between years 2002 and 2010 (see Fig. 4) the 
proportion of PTW riders fatalities that died in traffic accidents increased from 8.5 % to 16.7 % (with highest 
number of 21.5 % in year 2008) – which was an "emergency situation". 
 
Fig. 4. Proportion of PTW riders fatalities in the period 2002–2010 
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2.2. Key findings 
Based on the data analysis of traffic accidents with PTW riders on Slovenian roads in the period 2006–2008 
(Tollazzi et al., 2010; Šraml et al., 2012), the following key findings may be point out: 
 for a PTW riders in Slovenia, the risk of being killed in a traffic crash is forty times higher than that for a car 
occupant; 
 although in all traffic accidents with injured participants PTW riders were involved in only 6.5 % of those 
accidents, accidents with PTW participants resulted in 71 % of all injuries; 
 proportion of fatalities of PTW riders (compared with all fatalities in traffic accidents) in urban areas is 13 %, 
and outside urban areas is 26 %; 
 accidents were PTW riders were involved, mainly occur on the main and regional state roads and in urban 
areas with street system; 
 among accidents of PTW riders there is almost 43 % of the so-called individual (solo) PTW riders accident in 
which no other vehicles are involved; collisions of PTW riders with passenger cars represent 29 % of PTW 
riders accidents; 
 in accidents where PTW riders were involved there were 62 % accidents with PTW riders causing the traffic 
accidents; 
 most of the accidents (92%) involving PTW riders occurred on so called "open roads" (road sections), on dry 
road surface; main cause of accidents is unadjusted speed (53 %); 
 PTW riders were equipped (in most traffic accidents) with helmets; 
 a characteristic for accidents with PTW riders involved is that in most cases riders of PTW hold driving 
license for less than 3 years. 
3. Integral measures for improving traffic safety of PTW riders in Slovenia 
In Slovenia, the problem of PTW riders’ safety was detected and recorded very early. As a result – at the 
national, i.e. state level – measures were adopted relatively soon to remedy or at least improve the problematic 
situation as regards PTW riders’ safety on Slovenian roads. 
3.1. National road traffic safety program for the period 2007–2011 
The National Road Traffic Safety Programme for the period 2007–2011 [6], which was adopted in 2006, 
discussed, in terms of expertise and safety, the most demanding and the most pressing problems in road traffic in 
the Republic of Slovenia. The programme was based on three common principles: 
 the principle of trust, which obligates road managers to comply with norms and traffic participants to comply 
with traffic rules; 
 the principle of defensive action, which obligates traffic participants to act correctly, lawfully and prudently; 
 the principle of protection of the most exposed category of traffic participants, i.e. pedestrians, cyclists, PTW 
drivers, young drivers, children and other vulnerable participants. 
The NRSP naturally considered the national legislation (Road Traffic Safety Act, Resolution on Transport 
Policy of the Republic of Slovenia – intermodality: time for synergy) and was of course based on EU documents: 
White paper: European transport policy for 2010: time to decide, and the Communication of the Commission of 
the European Union "European Road Safety Action Programme, Halving the number of road accident victims in 
the European Union by 2010". 
The measures for achieving the goals of the national programme were classified into four main groups, 
namely: 
 human actions, 
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 traffic area, 
 vehicles, and 
 institutional environment. 
The programme proposed the following measures – in the area of human actions – that were needed for 
improving PTW drivers’ safety on Slovenian roads: 
 conducting programmes for novice drivers (including PTW drivers), for instance safe driving practice, group 
workshops on road traffic safety, psycho-social relations between traffic participants, etc.; 
 organising workshops or other forms of passing on experience and promoting safer driving strategies (acting 
as advisor, bikers’ club workshops, etc.); 
 conducting a novice driver monitoring programme (additional obligations after passing the driver’s test); 
 controlling the use of safety helmets; 
 supervision at locations where traffic accidents involving PTW riders are more frequent; 
 encouraging PTW drivers to become members of bikers’ clubs. 
The measures proposed to be implemented for traffic area (road infrastructure) – in terms of PTW drivers’ 
safety – were the following: 
 elimination of dangerous locations (black spots, dangerous sections); 
 ensuring greater road safety: study the possibility of installing additional blades on security fences that would 
provide PTW drivers’ safety; provide regular and occasional maintenance of roads with an emphasis on the 
works that provide traffic safety; rehabilitation of skidding sections; resurfacing and correction of carriageway 
and correction of road construction elements; examining the adequacy of traffic signs; improving visibility of 
road elements in night time; arranging crossroads and turn lanes and lighting of crossroads; introducing 
materials that ensure safer traffic for all participants; 
 providing traffic safety in settled areas: provide rearrangement of roads, crossroads, traffic technique and other 
solutions improving safety; systematically check the adequacy of speed-limit traffic signs; encourage 
construction of by-pass roads; 
 preventive measures: conduct systematic and periodic safety-related road inspections and audits; constantly 
supervise roads and road environment by inspecting and auditing projects until completion and opening a road 
for traffic, and by monitoring traffic events; ensure that the inspection service supervises all events that could 
affect the road and road traffic; 
 setting up a system for safety audit of roads and road environment. 
The measures proposed in the area of motor vehicles were designed primarily for personal and freight motor 
vehicles. Nevertheless, some measures are aimed at PTW as well: monitoring the age of the vehicle fleet and its 
technical condition, encouraging the use of passive protection and encouraging the use of vehicle active 
protection (imposing a restriction on maximum engine power of PTWs – e.g. 80 kW). 
Traffic safety is regulated by a series of acts and implementing regulations that have to be mutually 
harmonised and targeted at increased safety of all traffic participants. The main measures proposed in this area 
were the following: 
 updating and implementing the legislation; 
 introducing and implementing directives and EU-agreed policies; 
 activities at the local level; 
 providing the development of necessary data; 
 inspection supervision. 
Below we present the measures for improving PTW drivers’ safety of individual institutions that are under the 
national programme in charge of their implementation. 
 
 
 
651 Marko Rencelj et al. /  Procedia - Social and Behavioral Sciences  53 ( 2012 )  645 – 654 
3.2. Measures of the Slovenian police 
The National Road Traffic Safety Programme identifies the Slovenian Police as one of the major entities in 
implementation of the formulated measures. 
Slovenian Police is still, according to the National Road Safety Program [6], actively involved in 
implementation of PTW safety improvement. Following activities were defined – and implemented: 
 systematic control over participants in road traffic, who frequently break the road traffic regulations; 
 Police presence at critical road sections and in critical periods of time (particularly regarding time of seasons) 
where traffic accidents with PTW riders involved were the most frequent; 
 traffic control with helicopter and additional video-surveillance system; 
 more intense traffic controls in cities and settlements; 
 co-organization of workshops; 
 control of perfect technical condition of PTWs; 
 conducting activities at public events, organised by motoclubs; 
 checking the psychophysical condition of drivers of PTWs; 
 workshops Police Acts as Advisor and other preventive activities. 
3.3. Measures of the Slovenian road agency 
Slovenian road agency is also actively involved in implementing measures to improve traffic safety for PTW 
riders. The measures are primarily orientated to ensure safe road infrastructure for PTW riders. Implemented 
measures include: 
 installation of additional security elements for PTWs on existing guardrails (in the period from 2005 to 2010 
implemented at total length of 16.1 km); 
 installation of traffic signs which warn PTW riders on a dangerous road section (in the period from 2005 to 
2010 there were 62 signs installed); 
 installation of traffic signs which warn drivers on “black spot” location (in 2010 there were 5 signs installed); 
 installation of permanent (fixed) speed cameras (two of them installed in 2010); 
 testing installation of additional road markings on critical road sections (additional warning for PTW riders, 
sign for speed limit, etc.); 
 realization of a research project "Measures to improve traffic safety of PTW riders in Slovenia" [5]. The 
project aimed to identify the causes and reasons for critical traffic safety of PTW riders and identify potential 
locations with congestion of traffic accidents involved PTW riders on the national road network. In the project 
there have been proposed measures for improving traffic safety of PTW riders in Slovenia. 
3.4. Measures of the Transport inspectorate 
The Transport Inspectorate within the Ministry of Infrastructure and Spatial Planning ensures that regulations 
are implemented and that their implementation is consistent. The main tasks of the Inspectorate in the field of 
ensuring PTW riders’ safety are: stricter inspection over the maintenance of traffic areas, stricter inspection over 
road cleaning, stricter inspection over verge maintenance and stricter inspection over security fence maintenance. 
3.5. Measures of the Slovenian traffic safety agency  
The Slovenian Traffic Safety Agency is also a body within the Ministry of Infrastructure and Spatial Planning. 
Among its activities and tasks is the implementation of the National Road Traffic Safety Programme, comprising: 
expert work in the field of road traffic safety, management of key activities to provide greater road traffic safety, 
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coordination of the implementation of the National Road Traffic Safety Programme and of periodic plans for 
ensuring road traffic safety, and carrying out preventive campaigns for improving traffic safety. 
We have to point out that among discussed also some other activities support improvement of traffic safety of 
PTW riders in Slovenia – for example civil associations campaigns, medias (various publications, brochures, 
information on the internet, etc.). 
4. Proposed approach to combining measures to improve traffic safety for PTW drivers 
According to the main findings which we presented and taking into account the conclusions of the performed 
research [5] we may therefore re-summarize those main causes and factors that mainly contributed to the critical 
traffic safety of PTW riders in Slovenia: 
 from the year 2002 (and especially in the last five years) we have noticed extreme increase of the number of 
registered PTW (in Slovenia from year 2002 the number of registered passenger cars increased by 18.7 % 
while during the same period the number of registered PTWs increased by value of 79.8 %!); consequently 
this results in more PTW users on the roads with some negative effect: other users in road traffic are not yet 
completely accustomed to adopt/accept PTW riders on our roads as permanent participants; 
 geographical position of Slovenia indicates reasons for large amount of transit traffic which results in several 
foreign drivers on Slovenian roads, especially during the summer; in conjunction with this fact we should 
mention different characteristics of drivers, e. g. travelling on unknown roads etc.; 
 climatic conditions in Slovenia limit PTW usage to the period of five  months  (from May to September); 
consequently the number of travelled kilometers by PTWs in Slovenia is relatively small; that also means that 
PTWs riders have difficulties to obtain necessary experiences; 
 especially young PTW riders are using Slovenian roads as a racing track: the fact is that in Slovenia there are 
currently no  suitable racing tracks for PTW riders (or any others);  
 "racing" of PTW riders occurs primarily on the sections that are identified as attractive for PTW users: 
sections with low traffic volume, "wrapped" road with curved road serpentines etc.; these road sections were 
in most cases identified as sections with increased traffic accident condensation, i. e. dangerous sections; 
 driving schools in Slovenia, in most cases, do not posses appropriate facilities, i. e. driving polygons where 
PTW users can – during the process of obtaining a driving license – test all potentially dangerous situations 
and improve their skills of riding PTWs after obtaining a  driving license; 
 following the performed analysis of identifying dangerous road sections on Slovenian roads we can conclude 
that no particular irregularities of the road infrastructure (the geometric elements of road, cross fall, traffic 
signalization and equipment) were identified; therefore, we can establish that the road infrastructure is not the 
main reason for traffic accidents condensation, involving PTW riders, on particular dangerous road section. 
According to thus far conducted and analysed activities for improving the safety of PTW riders in Slovenia – 
regardless of the fact that traffic safety of PTW drivers has been improving in Slovenia – we propose below a 
process and an approach to combining activities and measures to improve traffic safety of PTW riders. This 
approach relies on the basis that certain measures can be implemented immediately (or they represent immediate 
solution to the problem), while some require a longer period (or their result is not immediately notable).  
The proposed approach is thus based on two types of actions: 
(i) the so-called "immediately actions" (which attempt to calm the current situation): 
 installing non-traffic signalization at dangerous sections for additional attention of PTW riders; 
 the introduction of additional definitions in the regulations and legislation relating to road design in order to 
reduce the possibility of continued occurrence of traffic accidents with PTW riders; 
(ii) preventive action (in order to prevent the continuation of current situation in the future): 
 issue of booklets dealing with road safety for PTW riders, intended for all motorized road users; 
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 introduction of additional definitions in the regulations and legislation relating to road design in order to 
reduce the risk of accidents with PTW riders in the future. 
5. National road traffic safety program for the next decade 
The Slovenian Traffic Safety Agency has prepared the National Road Traffic Safety Programme for the period 
2012–2021 [9]. Similar to the programme adopted in 2006, the programme for 2012–2021 is also a strategic 
document dealing with professionally demanding and most transparent safety problems in road traffic safety in 
the Republic of Slovenia in the next decade. 
The common goal of the Member States is to preserve as many lives as possible and halve the number of road 
accident victims and severe injuries by 2020.  This goal is pursued by the National Programme as well. It should 
ensure that at the end of 2021 there will be a maximum of 35 fatalities on Slovenian roads per million of 
population and no more than 210 severe injuries per million of population. This programme adopts and continues 
the “Zero Vision” and defines measures for priority areas that need to be carried out for more efficient provision 
of road traffic safety. 
The fundamental goal of the new programme – as regards PTW riders’ safety – is the following: to reduce the 
number of fatalities and severely injured drivers of PTWs by 50%, which means that in 2021 fatalities and 
severely injured should not exceed 12 and 106 drivers of PTWs respectively. 
Some of the following activities have been defined to achieve this ambitious goal: 
• inspection of road sections where a traffic accident with a fatality of severe injury occurred, involving a 
PTW driver; 
 more stringent inspection of the implementation of some regular maintenance works on road sections where 
traffic accidents occurred with a fatality or severe injury involving a PTW driver; 
 implementation of preventive campaigns for improving the safety of drivers of PTWs; 
 promoting safe driving practice of drivers of PTWs with an emphasis on defensive driving and developing 
skills in driving PTWs; 
 road managers will ensure that quality road equipment is set up and installed, improving the safety of drivers 
of PTWs (non-slip paint, installation of suitable and safe security fences); 
The following entities have been designated and appointed in charge of implementing the above activities: 
 national institutions: Ministry of Infrastructure and Spatial Planning (Slovenian Roads Agency – DRSC, Road 
Transport Agency, Transport Inspectorate – PIRS), Ministry of the Interior (Police, Directorate for Internal 
Administrative Affairs – DUNZ), Ministry of Education and Sport, Ministry of Health, Ministry of Finance, 
Slovenian Traffic Safety Agency; 
 non-governmental organisations and associations: Association of Motor Clubs of Slovenia (ZMKS), 
Automobile Association of Slovenia (AMZS), Chamber of Commerce and Industry of Slovenia (GZS), 
Editorial Office of the magazine MotoSi, Safe Journey Institute, Association of Drivers’ and Auto Mechanics’ 
Societies of Slovenia (ZŠAM), motoclubs, etc. 
At this moment installation of non-traffic signalization for PTW riders is being applied to all national roads 
with dangerous and potentially dangerous sections to warn all PTW riders about possible dangerous sections. On 
these sections some fatalities already occurred in the past. 
Technical specifications for the security fence setting [7] are added to legislation that provide for mandatory 
installation means and methods for installing additional blades on a steel security fence on dangerous locations on 
existing roads to prevent serious injury or fatalities of PTW riders. 
Under the jurisdiction of the Ministry of Transport of Slovenia a third brochure has been issued in order to 
improve road safety for PTW riders [8]. The leaflets deal with the strength of PTW riders on road safety problem, 
the dynamics of the motorcycle driving, braking distance, braking process, correct driving at the time of raining, 
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suggestions of the police etc. These brochures also include interviews with media personalities that are also PTW 
drivers. 
6. Conclusions 
Slovenia was according to the analysis conducted by EU (ETSC, 2007; ETSC, 2008) in the "wining" last place 
concerning road safety for PTW riders, which particularly encourage us to make present contribution. An 
overview of important statistical data on road safety of PTW riders for the last five years is first presented in this 
paper. 
Then, according to analysed data - which are based on the critical traffic safety of PTW riders in Slovenia 
(after year 2000) - the paper outlines the most significant causes and factors that contributed to the existence of 
"alarming" situation. 
At the end, the paper deals with a detailed proposed approach to improve existing situations and measures for 
the immediate and long-term improvement in road safety for PTW riders. Two levels of possible improvements 
(solutions) are proposed, first the so called "immediately actions", which deals with immediate actions, covering 
the implementation of physical measures and administrative measures and the introduction supplement existing 
regulations on road equipment, and secondly a set of preventive measures which would enable to reduce the 
number of motorcycle accidents in the (near) future. 
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